Human pointing movements can be analyzed in terms of two phases: an initial planned impulse to a peak velocity, and a further deceleration to the target under current control [5] . The timing and magnitude of the first velocity peak may be a function of the distance to be covered [3] . Others [1] have shown that for equal ID, the shape of the velocity profile of the movement is asymmetrical, more time being spent in deceleration as target width decreases. For a pointing device using various gain settings, there are two distances to conside~distance of the hand movement, and distance of the cursor movement on the display.
There are also and two widths: visual size on the display, and width as an accuracy constraint for hand movement.
This study uses the finger of the hand as an input device, making pointing movements, as studied by human Permission to copy without fee all or part of this material is granted provided that the copies are not made or distributed for direct commercial advantage, the ACM copyright notice and the title of the publication and its date appear, and notice is given that copying is by permission of ACM. To copy othetwise, or to republish, requires a fee and/or specific permission. By varying the gain we address the question of whether distance and width in display space or hand space better describe the systematic effects on movement kinematics discussed above.
METHOD Subjects
Six right-handed university students who had some experience with pointing devices were paid to participate in the study.
Equipment
An OPTOTRAK system (Northern Digital, Waterloo) was used to sample (60 Hz) and record in three dimensions the position of infrared markers placed on the subjects' index finger.
Position data were projected in real time on a reference frame in the plane of the table top, and used to control the position and orientation of a cursor (red arrow, 3 by 1 cm) on an SGI Indigo graphics display. Targets
were represented on the screen as white circles on a black background.
Procedure
The subject placed the right hand on a 
Peak Velocity and Time to Peak Velocity
In display space and hand space, peak velocity increased markedly with increasing distance, with small effects for target width and gain. In display space, there was a large decrease in time to peak velocity with higher gains. Both analyses showed a clearly separable effect of distance in the timing of peak velocity, independent of target width.
Per Cent Time After Peak Deceleration
Both analyses showed a separable effect of width on the proportion of time spent in deceleration to the target, independent of distance. In display space, there was a large effect of gain, with higher gains increasing the proportion of time in deceleration. 
DISCUSSION

